A questionnaire by telephone of 98% of the Netherlands Society for Operations Research personal membership is the basis for a description of their activities and for an extrapolation of OR/MS developments in a wide sense in a country like the Netherlands.
Introduction
The title of this paper has some pretence, which should be explained. In the literature, one finds quite a number of papers entitled something like: "Operations research in ...", follows the name of a country, usually one of the smaller and more exotic ones. For examples, see [3, 5, 7, 9, 10, 11, 13, 14, 15, 16, 20, 21] . On the other hand, one finds papers describing the application of operations research methods, based on empirical research and it turns out that a certain country has been implied, usually, of course, the U.S.A. For examples, see [6, 18, 19, 24, 25] .
What is the use of describing operations research in a certain country? The sad reason is, that OR in different countries is developing along different paths, endangering the unity of the OR world as incorporated in IFORS and EURO or even sailing under foreign colours such as, 'management science', 'decision science', 'cybernetics', 'automatic control' or 'information * Paper presented at ORSA/TIMS Joint National Meeting, Orlando, FL, U.S.A., 7-9 November 1983.
Received September 1983; revised November 1983
North-Holland European Journal of Operational Research 18 (1984) 220-229 processing'. If we want to defend the common ground of OR, first we need to be aware what is the ground where operations researchers in different parts of the world stand. What is a sound basis for describing OR in a country? Often, descriptions are subjective, based on a personal view and experience. For examples, see [3, 5, 10, 12, 14, 15, 16, 17, 20, 21] . This approach is perfectly legitimate if the author is an expert and authority in the field. It is unfortunate, for instance, that Bob Machol has not published in the regular OR literature more than a few bits in
Interfaces and [12] on OR in various European countries in the period 1979-1981 when he was stationed in London as Liaison Scientist to the American Office of Naval Research, at the same time writing hundreds of pages on this topic in European Scientific Notes, which are freely accessible but beyond the horizon of most OR workers in Europe.
Sometimes, descriptions are more objective, based on empirical research--analysis of the literature, analysis of OR education, analysis of cases, interviews, written or oral questionnaires. For examples, see [1, 2, 4, 6, 7, 9, 11, 13, 18, 19, 24, 25] . It seems as if especially Americans are fond of this approach. The problem with written questionnaires is that response is often so low as to detract from objectivity. Are people overquestionnaired and starting to hate forms that don't accommodate what they have to say? A written questionnaire from TIMS, for instance, had a response of 31% [1] and one from the Belgian Society for the Application of Scientific Methods in Management only 10% [2] . Many written questionnaires used the Fortune list of largest firms for a mailing list. They had responses like 16% [6] , 19% [18] , 23% [24] or 16% [251.
The present article is based on an oral questionnaire, by telephone, of 98% of the Dutch operations research population as organized in the Netherlands Society of Operational Research (NSOR). This does not cover all operations research applied by non-members and all quantitative methods in management applied under all sorts of fancy names but, if compared to other articles carrying similar titles, this seems enough 0377-2217/84/$3.00 © 1984, Elsevier Science Publishers B.V. (North-Holland) introductory justification to warrant the encompassing title of this article.
The order of presentation is as follows. In Section 2 the aim and organization of the questionnaire are detailed. Sections 3-7 deal with results; i.e., respectively, personal characteristics of NSOR members (3), the relation between OR and economic activities (4), OR activities themselves (5), the link between OR and computers (6), and developments in the Netherlands (7). Summary and conclusions are given in Section 8. 
Aims and setup of the questionnaire
The primary reason for wanting to call up all members of the Netherlands Society of Operational Research (NSOR) was not to perform the questionnaire, but to discuss a possible contribution to the NSOR 25th anniversary collection of papers [23] , just like the previous time, three and a half years before, the primary reason was not the questionnaire [22] , but the raising of funds for the EURO III conference.
The oral invitation resulted in 36 members or 10% of the membership writing a contribution to the anniversary volume, details of which are given in the first chapter of [23] . If a similar approach had been followed with the ORSA/TIMS membership with the same proportions, this would have resulted in a collection of 1200 papers! Once talking, I put my other questions, to whom all of my partners responded, only one or two of whom reluctantly. Incidentally, I tried to achieve two other aims:
(1) to find referees for the European Journal of Operational Research, (2) to collect wish-slips from the members as regards the activities of NSOR. Table 1 specifies some numbers regarding the questionnaire. In the three and a half years between the previous [22] and the present questionnaire, nearly a third of the membership was turned over. Bad news for male heterosexuals: only 2% of NSOR membership is female.
To set up a questionnaire by telephone, a cheap and efficient telephone service is needed and, perhaps, a small country. I reckoned an average of twenty minutes for each call: ten minutes to get the right person on the right number and ten minutes to talk to him. Moreover, it seemed un- 
Personal data of NSOR members
As for personal data of NSOR members, their age and their education were asked. (Amusingly, responaents needed, of all questions, the longest time to think of their age.) Table 2 gives the two-way distribution. The average age is 40.6 years. Three and a half years earlier, it had been 40.0 years [22] . NSOR does not grow grey quickly, but NSOR is rather grey. Younger members should be recruited.
The average educational level is high, too high, I daresay. 85% have an academic title at least equivalent to a Master's degree; of those younger than 35 years, this is even 93%. Compared to the fact that about 0,9% of the total population has a Master's degree (120000 in a population of 14 million), this indicates how learned a society NSOR is. (For some notes about Dutch university education see Section 3 of [22] . It should be added that, as of 1982, the Dutch government forced all universities to cut down all their programs leading up to the Master's degree to four years, with a maximum actual study time allowed to individual students of six years.)
Education is also very much biased towards mathematics and econometrics. (Econometrics includes 'business econometrics', which is synony- mous to operations research, in the Netherlands.) 58~ have a degree in mathematics or econometrics; of those younger than 35 years, this is even 82~. If this is perpetuated, and only 18~ of NSOR members will be non-mathematicians and noneconometricians in the future, where has the original interdisciplinary character of OR then gone? If the answer is: into the interdisciplinary discipline of a university education in operations research, then surely this is a paradox.
OR and economic activity
Some questions were asked about the economic activities of NSOR members. Figure 1 gives the geographical dispersion by provinces. 63~ of the NSOR membership is employed in the 'Randstad' (Border town), the Western agglomeration including cities like Amsterdam, The Hague, Rotterdam and Utrecht. It seems that Utrecht, which is also a central railway junction, is a nice centre of gravity of geographical dispersion for the NSOR to hold its monthly afternoon meetings! Table 3 gives employmen t by sectors and branches of industry. It is not surprising that agriculture, where only 6~ of the Dutch population works, has 0~ NSOR membership. Manufacturing industry, where 30% of the population works, has 21% NSOR membership--I find this percentage rather low. An OR society should be especially concerned about its percentage of academics. If this is too high or too low, the possibilities of practitioners meeting theoreticians and educators are suboptimal. The present proportion of about three practitioners to two theoreticians (employment in research institutions, higher professional education and universities together being 41%) works fine in our country, I think.
The last column of Table 3 specifies the number of people who declared their willingness to referee articles or review books for EJOR on specified topics. Almost 50% of the NSOR members are willing to perform such activities and even 83% of organizations been economizing on multiple memberships? Table 5 gives the 16 firms/organizations that have the largest numbers of NSOR members. They comprise nearly half of all NSOR members. Eight of them are universities. It is hoped that they will promote OR and NSOR in the Netherlands. Some Dutch firms are among the largest in the world. For instance, on the Fortune 1981 list of the 500 largest industrial corporations outside the U.S., Royal Dutch/Shell Group ranks first, Unilever 6th, Philips' Gloeilampenfabriek 10th, DSM 47th, Estel 53rd, Akzo Group 63rd and Esso Nederland 182nd; on the list of the 50 largest commercialbanking companies outside the U.S., Algemene Bank Nederland ranks 25th, Rabobank 34th and Amsterdam-Rotterdam Bank 35th. Table 6 puts it the other way round: firms/organizations are ranked according to some criterion of size--sales for business firms, assets for banks, number of students for universities-and their number of NSOR members are specified. It is seen that the latter have by no means the same ranking (except for banks). The more technologically oriented firms/organizations --Philips, PTT, Netherlands Railways; Twente and Eindhoven Universities of Technology--have a relatively large number of NSOR members.
OR activities
We come to the heart of the questionnaire: what do NSOR members do? This is indicated by the kind of department they work in, the problem areas they work on and the OR techniques they make use of. Table 7 gives departments. After operations research departments proper, first come EDPdepartments, last come finance and administration and marketing departments. The low score of the latter two is ascribed to the usually non-quantitative education of administrators and marketers, not to the nature of the administrative and marketing functions.
Also the functions within the departments by sizes of departments are given. If NSOR members had been a random sample of the personnel of departments, the number of department heads expected in the sample would have been about 50. Their actual number is nearly three times as large. Here again we probably have a linking pin phenomenon, department heads communicating OR and NSOR to their co-operators. Table 8 gives the average working time distribution of NSOR members over an exhaustive list of eleven problem areas. Some figures were surprisingly high to me: 40% for non-OR activities, 11% for information systems. Other figures were Table 9 specifies OR techniques dealt with in practice, teaching and research, respectively, ranked by the number of times they have been mentioned for practice. No exhaustive list had been drawn up in advance, hence overlaps occur (e.g., mathematical programming is usually called by a more specific name). It is seen that the rankings for teaching and research differ from the ranking for practice but, given all we know about the practice, teaching and research of OR, the table is more a confirmation than a surprise.
OR and computers
Three questions referred to the role of computers in OR, which according to my hypothesis, could not be overestimated. Only 15 NSOR members that professed to be active in OR did not use computers, either directly themselves or indirectly through the help of co-operators. Table 10 specifies the computer makes used by NSOR members or their co-operators. To my mind, high figures occur for DEC and CDC and low for Univac. The trend towards mini-and microcomputers is not yet visible in these figures. Table 11 specifies software packages used directly or indirectly. Many packages were mentioned once or twice--isn't the dividing line between standard OR software packages and ad hoc OR software rather vague? Table 12 specifies computer languages used. Here the typical OR bias towards technical-scientific computing is most evident. Fortran has the overwhelming majority (although the Netherlands is said to be a bulwark of Algol). High scores were made, to my mind, for Pascal and APL; low scores for PL/1 and Lisp. surprisingly low: 2% for OR standard software development, 2% for project planning, 3% for external, short term OR, 4% for financial planning. Probably most people doing the latter four kinds of activities just don't become NSOR members.
The data underlying Table 8 reveal that 94 NSOR members (26%) professed to be working outside OR between 81-100% of their time (it was left to the respondents to implicitly define what they understood by operations research); 21 NSOR members (6%) spent 81-100% of their time on information systems.
Developments
It is difficult to discuss developments of OR in the Netherlands, because earlier surveys have not been made, as far as I know, except the one in the first half of 1978 [22] . Only three and a half years elapsed between the previous survey and the present one. Figure 2 pictures the only quantity that is known from the beginning of organized OR in the Netherlands: the development of NSOR member- Table 10 Computers used directly or indirectly elaborate than the 1978 one and since the time elapsed is short, it is not very rewarding to compare the two. In the present paper, only Tables 2  and 3 are comparable to Tables 3-6 of [22] . Table 13 specifies some developments of NSOR between the surveys of January-March 1978 and the second half of 1981. I can only conclude: beware of the young mathematicians and econometricians and foster the members in manufacturing industry.
Summary and conclusions
Some itemized highlights of the results and conclusions of this study are as follows:
(1) A questionnaire by telephone of 98% of the membership of the Netherlands Society of Operational Research has been held. The aims were -to collect a 25th anniversary volume of case studies [23] ; -to find referees and reviewers for EJOR: -to collect feedback from the members about the activities of NSOR; -to compile the statistical survey presented in this article.
(2) NSOR membership is 40.6 years of age on average and is dominated by mathematicians (36%) and econometricians (21%) ( Table 2 ). The society should aim at more diversification in disciplines.
(3) Employment is predominantly in the quartary sector (47%) with 29% employed in academia ( Table 3 ). The secondary sector (21%) should be reinforced.
(4) NSOR members probably fulfil linking-pin functions, transmitting OR into their firms/ organizations (Tables 4, 7 ). For economies of scale, it would be preferable if their co-operators could be induced to become members themselves.
(5) Some NSOR members are not actively engaged in OR, hence, 'marginal' members or interested 'outsiders' (Table 8) . This number could be multiplied if the society took account of this fact in its publication and contribution policy.
(6) The link between OR and computers is strong (Tables 10-12 ). It is good for society executives, conference organizers and journal editors to realize this.
(7) Many people are willing to perform activities for the society, specifically refereeing and reviewing, if only they are asked (Table 3) .
(8) A questionnaire by telephone is time-consuming but rewarding. The aims have been achieved. It is recommended that other OR societies establish a similar contact with their membership.
(9) An OR society is probably like the visible tip of an iceberg: members representing their firms/organizations and many people performing operations research under different, fancy names without knowing. Nevertheless, this survey was deemed representative for OR in the Netherlands. For further research, it is recommended that a careful survey of national surveys be made to determine the common ground of current operations research.
